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 The Work Group started the study by reviewing several previous Lake
Level Studies. The next step was to contact the agricultural
departments at the Federal, State and Provincial levels. These
agencies, especially at the State and Provincial level, have extensive
field programs to work with individual farmers and farm organizations.
They understand the perception of the agricultural community on almost
all issues. In addition, they were able to indicate the geographical
extent of lake-level-sensitive farm land and the nature of potential
impacts.
In Ontario there was considerableactivity related to diking through
the Regional Conservation Authorities. Data on dike heights and acreage
protected from these agencies will be used to build the effects model.
As described in the Section on Modelling below, this model will use the
water level sequences developed by PG 1 to calculate the frequency and
extent of flooding due toovertopping associated with the "do nothing"
case and each of the "measures" considered in Phase II of the Study.
The minor costs of pumping agricultural drains which are below lake
level also will be estimated as a function of lake level. Erosion of
agricultural shoreline will be estimated by F0 2.
Potential Losses
Thousands of acres of high—value crop are protected by dikes and pumps
in the near coastal areas of Lakes Erie and Sinclair and Saginaw Bay.
These dikes and pumps are used to drain former marsh lands for
agricultural use. A combination of private and public resources have
been used to construct and operate these facilities. The rich marsh-
bottom soils produce market garden type row crops worth'ﬁcﬁlcdollars
per acre. Obviously, it is possible to plant a variety of crops on the
same land, so that "current" cropping practice must be assumed to
continue or that the farmer is adjusting to fluctuating lake levels by
changing to a different crop.. Total, or near total loss of the crop
will occur only in the catastrophic case of dike overtopping during the
growing season. In all other cases it will be possible to relate the
impact of a change in lake level to the changed pumping costs or value
of the reduced crop yield. Damage to buildings and other infrastructure
must be added to the crop losses.
Modelling
Quantitative impact assessment will require a mathematical model
capable of predicting the effect of various measures on agriculture,
particularly those which would change the regime of water levels. The
model will make use of a substantial amount of information developed by
other Functional Groups. An effort underway during Phase 1 by the
Terrestrial Subgroup of PG 2 will ultimately provide the foundation for
quantitative analysis. F6 2 is developing a land use / land cover data
base for the flood and erosion prone shoreline areas through the
 
 in
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r
o
p
e
r
t
y
"
u
n
d
e
r
f
i
v
e
s
u
b
h
e
a
d
i
n
g
s
,
b
u
t
l
u
m
p
e
d
a
g
r
i
c
u
l
t
u
r
a
l
l
a
n
d
i
n
t
h
e
s
u
b
-
h
e
a
d
i
n
g
"
E
r
o
s
i
o
n
a
n
d
I
n
u
n
d
a
t
i
o
n
"
.
I
t
w
a
s
n
o
t
e
d
t
h
a
t
8
0
%
o
f
t
h
e
d
a
m
a
g
e
u
n
d
e
r
t
h
i
s
c
a
t
e
g
o
r
y
w
a
s
"
U
r
b
a
n
"
.
I
t
c
a
n
b
e
a
s
s
u
m
e
d
t
h
a
t
t
h
e
o
t
h
e
r
2
0
%
w
a
s
e
i
t
h
e
r
a
g
r
i
c
u
l
t
u
r
e
o
r
u
n
d
e
v
e
l
o
p
e
d
,
s
u
c
h
a
s
p
a
r
k
l
a
n
d
o
r
f
o
r
e
s
t
e
d
.
T
h
e
L
a
k
e
E
r
i
e
W
a
t
e
r
L
e
v
e
l
S
t
u
d
y
o
f
1
9
8
1
d
e
s
c
r
i
b
e
d
a
m
a
j
o
r
c
a
t
e
g
o
r
y
o
f
i
n
t
e
r
e
s
t
a
s
t
h
e
"
C
o
a
s
t
a
l
Z
o
n
e
"
.
L
a
n
d
u
s
e
i
n
t
h
e
c
o
a
s
t
a
l
z
o
n
e
o
f
e
a
c
h
l
a
k
e
w
a
s
q
u
a
n
t
i
f
i
e
d
a
n
d
t
a
b
u
l
a
t
e
d
,
b
u
t
i
n
t
h
i
s
s
t
u
d
y
a
g
r
i
c
u
l
t
u
r
e
w
a
s
g
r
o
u
p
e
d
w
i
t
h
f
o
r
e
s
t
e
d
l
a
n
d
.
O
n
l
y
i
n
Q
u
e
b
e
c
w
a
s
a
g
r
i
c
u
l
t
u
r
a
l
u
s
e
i
d
e
n
t
i
f
i
e
d
s
e
p
a
r
a
t
e
l
y
.
0
n
t
h
e
U
.
S
.
s
i
d
e
,
t
h
e
1
9
7
1
N
a
t
i
o
n
a
l
S
h
o
r
e
l
i
n
e
S
t
u
d
y
u
s
e
d
t
h
e
l
a
n
d
c
l
a
s
s
i
f
i
c
a
t
i
o
n
"
A
g
r
i
c
u
l
t
u
r
e
a
n
d
O
p
e
n
S
p
a
c
e
s
"
i
n
i
t
s
s
h
o
r
e
l
i
n
e
l
a
n
d
u
s
e
s
u
r
v
e
y
.
I
t
w
a
s
e
s
t
i
m
a
t
e
d
t
h
a
t
a
p
p
r
o
x
i
m
a
t
e
l
y
1
7
x
o
f
t
h
e
U
.
S
.
s
h
o
r
e
l
i
n
e
w
a
s
i
n
t
h
i
s
c
a
t
e
g
o
r
y
i
n
1
9
7
0
.
4
.
S
E
N
S
I
T
I
V
I
T
Y
O
F
A
G
R
I
C
U
L
T
U
R
E
T
0
F
L
U
C
T
U
A
T
I
N
G
W
A
T
E
R
L
E
V
E
L
S
T
h
i
s
s
t
u
d
y
i
s
c
o
n
c
e
r
n
e
d
p
r
i
m
a
r
i
l
y
w
i
t
h
t
h
e
p
r
o
b
l
e
m
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
w
a
t
e
r
l
e
v
e
l
f
l
u
c
t
u
a
t
i
o
n
s
a
n
d
t
h
e
a
s
s
e
s
s
m
e
n
t
o
f
t
h
e
l
i
k
e
l
y
i
m
p
a
c
t
s
o
f
p
o
t
e
n
t
i
a
l
m
e
a
s
u
r
e
s
f
o
r
d
e
a
l
i
n
g
w
i
t
h
w
a
t
e
r
l
e
v
e
l
c
h
a
n
g
e
s
.
T
h
e
d
i
r
e
c
t
c
a
u
s
e
s
o
f
p
r
o
b
l
e
m
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
w
a
t
e
r
l
e
v
e
l
s
a
r
e
e
r
o
s
i
o
n
a
n
d
i
n
u
n
d
a
t
i
o
n
,
b
o
t
h
o
f
w
h
i
c
h
a
r
e
a
t
t
h
e
i
r
w
o
r
s
t
w
h
e
n
s
t
o
r
m
s
c
o
i
n
c
i
d
e
w
i
t
h
h
i
g
h
w
a
t
e
r
l
e
v
e
l
s
.
C
h
a
n
g
i
n
g
w
a
t
e
r
l
e
v
e
l
s
h
a
v
e
o
c
c
u
r
r
e
d
t
h
r
o
u
g
h
o
u
t
t
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
t
h
e
a
g
r
i
c
u
l
t
u
r
a
l
a
r
e
a
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
.
T
h
e
a
g
r
i
c
u
l
t
u
r
a
l
a
r
e
a
s
n
o
w
a
t
r
i
s
k
a
r
e
a
c
t
u
a
l
l
y
e
n
c
r
o
a
c
h
m
e
n
t
s
i
n
t
o
t
h
e
n
a
t
u
r
a
l
r
e
g
i
m
e
o
f
t
h
e
l
a
k
e
s
.
N
a
t
u
r
a
l
w
e
t
l
a
n
d
m
a
r
s
h
e
s
a
n
d
l
o
w
l
y
i
n
g
l
a
n
d
s
u
b
j
e
c
t
t
o
p
e
r
i
o
d
i
c
f
l
o
o
d
i
n
g
 
 wa
s
co
nv
er
te
d
to
ag
ri
cu
lt
ur
al
pu
rp
os
es
.
As
de
ve
lo
pm
en
t
oc
cu
rr
ed
,
ad
ju
st
me
nt
s
to
wa
te
r
le
ve
l
fl
uc
tu
at
io
ns
we
re
ma
de
,
su
ch
as
di
ki
ng
,
dr
ai
na
ge
wo
rk
s,
an
d
th
e
in
st
al
la
ti
on
of
co
nt
ro
l
st
ru
ct
ur
es
an
d
pu
mp
s.
Th
es
e
ad
ju
st
me
nt
s
ov
er
ti
me
se
rv
ed
to
le
ss
en
th
e
im
pa
ct
s
of
hi
gh
wa
te
r
le
ve
ls
.
Ho
we
ve
r,
da
ma
ge
su
sc
ep
ti
bi
li
ty
re
ma
in
s,
pa
rt
ic
ul
ar
ly
in
lo
w
ly
in
g
an
d
di
ke
d
ar
ea
s,
si
nc
e
hi
gh
er
th
an
pr
ev
io
us
ly
ob
se
rv
ed
wa
te
r
le
ve
ls
ar
e
po
ss
ib
le
an
d
di
ke
s
ca
n
fa
il
fo
r
a
va
ri
et
y
of
re
as
on
s.
Th
e
Na
tu
re
of
Ag
ri
cu
lt
ur
al
Lo
ss
es
Th
e
ag
ri
cu
lt
ur
al
in
te
re
st
gr
ou
p
is
af
fe
ct
ed
by
fl
uc
tu
at
in
g
le
ve
ls
an
d
by
mo
st
po
ss
ib
le
me
as
ur
es
in
mu
ch
th
e
sa
me
wa
y
as
mo
st
ot
he
r
ri
pa
ri
an
la
nd
ow
ne
rs
an
d
th
e
pr
oc
es
s
at
wo
rk
ca
n
be
si
mi
la
r
in
bo
th
ur
ba
n
an
d
rural settings.
Ag
ri
cu
lt
ur
al
la
nd
at
th
e
sh
or
el
in
e
is
su
bj
ec
t
to
er
os
io
n
at
th
e
sa
me
ra
te
as
ur
ba
n
de
ve
lo
pm
en
t.
Th
e
va
st
di
ff
er
en
ce
in
do
ll
ar
lo
ss
es
,
ho
we
ve
r,
le
av
es
ag
ri
cu
lt
ur
e
lo
ss
es
du
e
to
er
os
io
n
as
a
re
la
ti
ve
ly
sm
al
l
po
rt
io
n
of
th
e
to
ta
l
er
os
io
n
lo
ss
.
Er
os
io
n
of
th
e
pr
ot
ec
ti
ve
di
ke
s,
ho
we
ve
r,
wi
ll
le
ad
to
ve
ry
si
gn
if
ic
an
t
in
un
da
ti
on
lo
ss
es
.
On
ce
br
ea
ch
ed
by
lo
ca
li
ze
d
er
os
io
n,
th
e
di
ke
wi
ll
er
od
e
fu
rt
he
r
du
e
to
th
e
ru
sh
of
water through the breach.
Th
e
ar
ea
s
mo
st
su
bj
ec
t
to
pr
ob
le
ms
wi
th
ru
no
ff
an
d
la
ke
re
la
te
d
fl
oo
di
ng
ar
e
th
os
e
ar
ea
s
th
at
ha
ve
be
en
co
nv
er
te
d
fr
om
ma
rs
he
s
an
d
we
tl
an
d
to
fa
rm
in
g.
Tw
o
su
ch
no
ta
bl
e
ar
ea
s
ar
e
th
e
lo
we
r
Sa
gi
na
w
Ri
ve
r
ba
si
n
in
Mi
ch
ig
an
an
d
th
e
so
ut
hw
es
t
pa
rt
of
On
ta
ri
o
in
Ke
nt
an
d
Es
se
x
co
un
ti
es
.
Su
ch
ar
ea
s
te
nd
to
be
ex
tr
em
el
y
fl
at
so
th
at
a
sm
al
l
di
ff
er
en
ce
in
fl
oo
d
st
ag
e
cr
ea
te
s
ve
ry
la
rg
e
di
ff
er
en
ce
s
in
th
e
ar
ea
fl
oo
de
d.
Th
ou
sa
nd
s
of
ac
re
s
in
th
e
On
ta
ri
o
co
un
ti
es
ar
e
pr
ot
ec
te
d
fr
om
fl
oo
di
ng
du
ri
ng
hi
gh
la
ke
le
ve
ls
by
ex
te
ns
iv
e
di
ki
ng
.
A
sm
al
l
ar
ea
(6
50
he
ct
ar
es
)
in
th
e
Pr
ov
in
ce
of
Qu
eb
ec
,
al
on
g
th
e
sh
or
e
of
La
c
St
e
Pi
er
re
,
has similar problems.
So
me
lo
w-
ly
in
g
ag
ri
cu
lt
ur
al
la
nd
s
ar
e
un
di
ke
d
an
d
oc
ca
si
on
al
ly
ar
e
in
un
da
te
d
du
ri
ng
pe
ri
od
s
of
hi
gh
wa
te
r
le
ve
l.
Lo
ss
of
pr
od
uc
ti
on
fr
om
t
h
e
s
e
la
nd
s,
no
w
an
d
ag
ai
n,
is
a
c
c
e
p
t
e
d
b
e
c
a
us
e
th
e
lo
ss
is
le
ss
th
a
n
t
h
e
c
o
s
t
o
f
b
u
i
l
d
i
n
g
d
i
k
e
s
.
T
h
e
v
e
r
y
f
l
a
t
f
i
e
l
d
s
m
u
s
t
b
e
u
n
d
e
r
d
r
a
i
n
e
d
a
n
d
m
a
n
y
"
M
u
n
i
c
i
p
a
l
"
d
r
a
i
n
s
h
a
v
e
b
e
e
n
c
o
n
s
t
r
u
c
t
e
d
t
o
c
a
r
r
y
t
h
i
s
d
r
a
i
n
a
g
e
t
o
t
h
e
la
ke
.
A
t
lo
w
l
a
k
e
l
e
v
e
l
s
t
h
e
s
e
d
r
a
i
n
s
o
p
e
r
a
t
e
u
n
d
e
r
g
r
a
v
i
t
y
fl
ow
.
A
s
t
h
e
l
a
k
e
le
ve
l
r
i
s
e
s
it
b
e
c
o
m
e
s
n
e
c
e
s
s
a
r
y
t
o
p
u
m
p
m
a
n
y
o
f
t
h
e
s
e
d
r
a
i
n
s
t
o
l
i
f
t
t
h
e
d
r
a
i
n
a
g
e
w
a
t
e
r
t
o
l
a
k
e
l
e
v
e
l
.
I
n
d
e
e
d
,
s
o
m
e
o
f
t
h
i
s
a
g
r
i
c
u
l
t
u
r
a
l
l
a
n
d
is
b
e
l
o
w
l
a
k
e
l
e
v
e
l
e
v
e
n
w
h
e
n
t
h
e
l
a
k
e
l
e
v
e
l
s
a
r
e
in
t
h
e
i
r
"
n
o
r
m
a
l
"
r
a
n
g
e
.
T
h
e
c
o
s
t
o
f
t
h
i
s
p
u
m
p
i
n
g
i
s
d
i
r
e
c
t
l
y
p
r
o
p
o
r
t
i
o
n
a
l
t
o
t
h
e
w
a
t
e
r
l
e
v
e
l
i
n
t
h
e
lake.
 
  
Cr
op
da
ma
ge
ca
n
oc
cu
r
ev
en
be
fo
re
it
be
co
me
s
ne
ce
ss
ar
y
to
pu
mp
th
e
dr
ai
ns
.
If
th
e
wa
te
r
le
ve
l
in
th
e
ma
in
dr
ai
ns
is
to
o
hi
gh
,
th
e
so
il
in
th
e
fi
el
d
be
co
me
s
wa
te
r
lo
gg
ed
an
d
th
e
cr
op
wi
ll
su
ff
er
.
If
th
is
co
nd
it
io
n
oc
cu
rs
on
ly
in
fr
eq
ue
nt
ly
an
d
fo
r
sh
or
t
pe
ri
od
s,
th
e
fa
rm
er
si
mp
ly
ac
ce
pt
s
th
e
lo
we
r
yi
el
d
ra
th
er
th
an
in
st
al
l
an
ex
pe
ns
iv
e
pu
mp
in
g
sy
st
em
.
Th
us
,
ev
en
at
re
la
ti
ve
ly
lo
w
wa
te
r
le
ve
ls
in
th
e
la
ke
,
ag
ri
cu
lt
ur
al
lo
ss
es
ar
e
ev
id
en
t.
Dike Overtopping
Th
e
mo
st
se
ve
re
an
d
ca
ta
st
ro
ph
ic
ag
ri
cu
lt
ur
al
lo
ss
es
re
su
lt
wh
en
th
e
wa
te
r
le
ve
l
in
th
e
la
ke
ri
se
s
ab
ov
e
th
e
to
p
of
th
e
pr
ot
ec
ti
ve
di
ke
.
In
un
da
ti
on
in
th
is
ca
se
wi
ll
ra
pi
dl
y
co
ve
r
th
ou
sa
nd
s
of
ac
re
s.
Ov
er
to
pp
in
g
of
th
e
un
co
ns
ol
id
at
ed
di
ke
wi
ll
ca
us
e
lo
ca
l
er
os
io
n
of
th
e
di
ke
an
d
th
e
br
ea
ch
wi
ll
be
en
la
rg
ed
so
th
at
wa
te
r
wi
ll
co
nt
in
ue
to
fl
ow
th
ro
ug
h
th
e
br
ea
ch
un
ti
l
th
e
fl
oo
d
wa
te
r
ov
er
th
e
fi
el
ds
is
at
th
e
same level as the lake.
Th
is
lo
ca
l
hi
gh
wa
te
r
of
te
n
wi
ll
be
as
so
ci
at
ed
wi
th
a
te
mp
or
ar
y
ri
se
in
lo
ca
l
wa
te
r
le
ve
ls
ab
ov
e
th
e
st
at
ic
la
ke
le
ve
l
du
e
to
wi
nd
re
la
te
d
"s
et
up
".
In
th
is
ca
se
,
it
ma
y
be
po
ss
ib
le
to
re
pa
ir
th
e
br
ea
ch
af
te
r
th
e
lo
ca
l
wa
te
r
le
ve
l
re
ce
de
s
an
d
pr
ev
en
t
a
co
nt
in
ua
ti
on
of
th
e
fl
oo
di
ng
.
Ev
en
wi
th
th
e
di
ke
re
pa
ir
ed
,
th
e
wa
te
r
in
si
de
th
e
di
ke
mu
st
be
pu
mp
ed
ou
t.
Th
is
pr
oc
es
s
co
ul
d
ta
ke
so
me
co
ns
id
er
ab
le
ti
me
.
Pu
mp
in
g
Co
st
vs
La
ke
Le
ve
l
Fi
el
d
dr
ai
na
ge
wa
te
r
mu
st
be
di
sc
ha
rg
ed
to
th
e
la
ke
.
Wh
en
la
ke
le
ve
ls
ar
e
lo
w
th
is
di
sc
ha
rg
e
wi
ll
oc
cu
r
na
tu
ra
ll
y
as
th
e
wa
te
r
in
th
e
mu
ni
ci
pa
l
dr
ai
ns
fl
ow
s
do
wn
to
th
e
la
ke
.
As
la
ke
le
ve
ls
ri
se
th
e
av
ai
la
bl
e
sl
op
e
fr
om
th
e
fi
el
ds
to
th
e
la
ke
is
de
cr
ea
se
d.
Th
is
de
cr
ea
se
s
th
e
am
ou
nt
of
wa
te
r
fl
ow
in
g
in
th
e
dr
ai
ns
.
Wh
en
th
e
dr
ai
ns
ca
nn
ot
ca
rr
y
th
e
wa
te
r
aw
ay
fa
st
en
ou
gh
to
pr
ot
ec
t
th
e
cr
op
,
it
is
ne
ce
ss
ar
y
to
in
st
al
l
pu
mp
s
at
va
ri
ou
s
pl
ac
es
to
li
ft
th
e
wa
te
r
an
d
th
us
in
cr
ea
se
th
e
di
sc
ha
rg
e.
As
th
e
la
ke
le
ve
l
in
cr
ea
se
s
fu
rt
he
r
it
is
ne
ce
ss
ar
y
to
pu
mp
ag
ai
ns
t
a
hi
gh
er
he
ad
to
ke
ep
th
e
wa
te
r
fl
ow
in
g
to
th
e
la
ke
.
Th
is
re
qu
ir
es
mo
re
po
we
r
at
th
e
pu
mp
so
th
at
th
er
e
is
a
di
re
ct
re
la
ti
on
sh
ip
be
tw
ee
n
pu
mp
in
g
co
st
s
an
d
th
e
wa
te
r
le
ve
l
in
the lake.
S
o
m
e
f
i
e
l
d
s
ar
e
b
e
l
o
w
la
ke
le
ve
l
ev
e
n
at
lo
ng
t
e
r
m
m
e
a
n
la
ke
le
ve
ls
.
In
th
es
e
ca
se
s
it
is
ne
ce
ss
ar
y
to
pu
mp
co
nt
in
uo
us
ly
in
or
de
r
to
fa
rm
th
e
la
nd
.
T
h
e
c
o
s
t
of
k
e
e
p
i
n
g
t
h
e
s
e
fi
el
ds
in
p
r
o
d
uc
t
i
o
n
si
m
p
l
y
in
cr
ea
se
s
as
th
e
la
ke
le
ve
l
s
in
cr
ea
se
.
O
b
vi
o
us
l
y,
t
h
e
s
e
f
i
el
d
s
ha
ve
be
en
"r
ec
la
im
ed
"
fr
om
th
e
la
ke
at
so
me
ti
me
in
th
e
pa
st
.
As
wi
th
ma
ny
fo
rm
er
ma
rs
h
la
nd
s,
th
e
va
lu
e
pe
r
ac
re
of
th
e
cr
op
s
gr
ow
n
ma
y
be
ve
ry
hi
gh
.
   
 
  
Reduced Crop Yields
Eff
ect
ive
und
er
dra
ina
ge
is
ess
ent
ial
to
pro
duc
e m
axi
mum
cro
p y
iel
ds.
If t
he g
roun
d wa
ter
leve
l ri
ses
clos
e to
the
surf
ace,
a wa
ter
logg
ing
con
dit
ion
int
erf
ere
s w
ith
pla
nt
gro
wth
. I
f t
his
con
dit
ion
occ
urs
onl
y
occ
asi
ona
lly
, a
nd
if
it
per
sis
ts
for
onl
y a
sho
rt
tim
e,
it
may
be
bet
ter
for
the
far
mer
to
acc
ept
a l
owe
r y
iel
d,
or
eve
n l
oos
e a
yea
rs
cro
p,
now
and
the
n,
rat
her
tha
n t
o b
ear
the
cos
t o
f c
ons
tru
cti
ng
a
pum
pin
g s
yst
em.
Thu
s,
eve
n i
n a
rea
s w
her
e t
her
e a
re
no
pum
ps
the
re
can
be a loss to agriculture because of increased lake levels.
Position of the Interest Group
The
far
mer
s w
ho
are
pro
tec
ted
fro
m f
luc
tua
tin
g w
ate
r l
eve
ls
by
dik
es
see
any
pos
sib
ili
ty
of
dik
e f
ail
ure
as
cat
ast
rop
hic
. T
hey
inv
est
in
the
far
min
g e
nte
rpr
ise
on
the
ass
ump
tio
n t
hat
the
ir
lan
d w
ill
not
be
flo
ode
d.
Any
thr
eat
to
the
dik
e s
yst
em
or
eve
n o
cca
sio
nal
ove
rto
ppi
ng
is
vie
wed
as
a d
isa
ste
r a
nd
gov
ern
men
t a
ssi
sta
nce
and
com
pen
sat
ion
is
exp
ect
ed.
The
far
mer
s a
re
pre
par
ed
to
pay
the
cos
t o
f p
ump
ing
dra
ina
ge
water as an ordinary cost of operation.
Far
mer
s a
re
acc
ust
ome
d t
o d
eal
ing
wit
h t
he
unc
ert
ain
tie
s o
f n
atu
re.
The
occ
asi
ona
l f
loo
din
g o
f u
ndi
ked
lan
d w
oul
d b
e s
een
as
sim
ila
r t
o d
rou
ght
or
hail
dam
age
. T
his
sit
uat
ion
is
not
unl
ike
the
far
min
g o
f t
he
flo
od
plain of a large river.
5. IMPACT OF MEASURES
Type 1 Measures
Pro
pos
ed
Typ
e
I m
eas
ure
s
inv
olv
e
the
inv
est
men
t
of
pub
lic
fun
ds
in
con
tro
l
and
div
ers
ion
wor
ks.
The
se
are
the
mea
sur
es
des
ign
ed
to
cha
nge
th
e
re
gi
me
of
wa
te
r
le
ve
ls
in
th
e
Gr
ea
t
La
ke
s.
On
e
su
ch
me
as
ur
e
wo
ul
d
be
"I
nt
er
ba
si
n
Di
ve
rs
io
ns
“,
th
at
is
,
ex
is
ti
ng
in
te
rb
as
in
di
ve
rs
io
ns
wo
ul
d
be
in
cr
ea
se
d
or
de
cr
ea
se
d
in
su
ch
a
wa
y
as
f
he
w
t
r
le
ve
ls
in
so
me
of
th
e
la
ke
s.
Th
is
E%uﬁ%d%%%etq%r53" grqcu turaﬁ benefits if it prevented overtopping of
pr
ot
ec
ti
ve
di
ke
s.
Ev
en
a
de
cr
ea
se
in
th
e
fr
eq
ue
nc
y
of
ov
er
to
pp
in
g
water levels would be beneficial.
The model would estimate the agricultural losses associated with a
particular regime of water levels. This would be compared to the losses
associated with the "do nothing" regime of levels. The difference in
losses would be the benefit or disbenefit to agriculture. The input to
the
mode
l i
s th
e se
ries
of
leve
ls r
esul
ting
from
the
mani
pula
tion
of
  
interbasin diversions. The output is the losses to agriculture in
dollars/year.
A second proposed Type I measure would be the construction of a control
dam at the head of the Niagara River along with increased channel
capacity so as to control the water level of Lakes Erie, Huron and
Michigan. This would be done at the expense of a greater range of water
levels on Lake Ontario or a greater range of flows and levels in the
St. Lawrence River. This measure would have agricultural benefits for
the Ontario farmers because they would be protected against dike
overtopping. The farmers in Quebec, however, would be worse off because
of an increase in the range of water levels and flows in the St.
Lawrence River, leading to an increase in the range of water levels on
Lac Ste. Pierre.
Once again, the model would estimate the agricultural losses associated
with a controlled regime of water levels. In this case, however, the
benefit on Lake Erie will be offset somewhat by the loss on Lac Ste
Pierre. While it is possible to calculate a "net" benefit for all
agriculture, it would be politically expedient to report these two
counteracting effects separately.
Type 11 Measures
Proposed Type II measures use public investment to direct land and
water use toadapt to shore fluctuating levels. This type of measure
has only two possible scenarios for agriculture. Either raise the dikes
to protect against the highest possible water level or buy out the
farmers and return the land to natural marshes. Shore protection to
prevent erosion is not cost effective for agricultural land because of
its relatively low value compared to residential or commercially
developed land. Neither of the proposed Type II measures, ie. off shore
barrier islands or structural floodproofing would be of any benefit to
agriculture.
Type III Measures
Proposed Type III measures require direct public regulation of land and
water use. This could place restrictions on how erosion and inundation
prone lands could be used.
One important factor in agricultural inundationis the ability of a
crop to survive short periods of inundation. In some cases a crop will
survive several days of inundation, while even a few hours will destroy
other crops. Thus, it might be appropriate to restrict the type of
crop. If the land is flooded frequently, it might be appropriate to
prohibit farming altogether.
 
   
 
 
 
The first proposed measure from Type III calls for adaptive design for
fluctuating levels. The agricultural dikes are an example of this kind
of action. Unfortunately, they give a false sense of security. This
increases the value of the land and encourages investment even though
it is impractical to build the dikes high enough to protect against any
possible water level. We have no guarantee that the highest possible
water level is contained in the short historic record available.
The second proposed Type III measure is erosion setback zoning. This
has no application to agricultural interests because,as noted earlier,
erosion along undiked reaches is of only minor interest to agriculture.
Type IV Measures
Proposed Type IV measures are public programs to indirectly influence
land and water or the effects of fluctuating levels. The first
proposed Type IV measure is Interest Rate Subsidy Loans. These loans
would be made to individual property owners to partially fund
protective works. In terms of the agricultural interest, this could
include building or improving the protective dikes and the installation
of additional pumps. The dollar limits on the program are too low for
most farm situations.
The second proposed Type IV measure is Real Estate Disclosure. This
provision to protect future land owners applies equally to urban and
rural property. The prospective purchaser of hazard lands must be
protected from the unscrupulous property owner who would not inform the
buyer of the erosion or inundation history. Unlike an urban purchaser,
a farmer might knowingly complete the purchase, and be prepared to take
his chances just as he does against drought or hail storms.
Type V Measures
Proposed Type V measures are the emergency response capability. One of
the proposed Type V measures is the creation of an Information Centre
whic
h wo
uld
be m
anne
d on
an e
merg
ency
, 2
4 ho
ur,
basi
s du
ring
crit
ical
periods to provide real time information on water level and wind
vel
oci
ty.
Thi
s i
nfo
rma
tio
n w
oul
d a
ssi
st
the
pro
per
ty
own
er,
alo
ng
wit
h
gov
ern
men
t s
upp
ort
, t
o d
efe
nd
his
pro
per
ty
or
avo
id
los
s o
f l
ife.
Thi
s
mea
sur
e a
ppl
ies
equ
all
y t
o u
rba
n a
nd
rur
al
pro
per
ty.
The
sec
ond
pro
pos
ed
Typ
e V
mea
sur
e i
s s
and
bag
and
dik
ing
ass
ist
anc
e.
Thi
s m
eas
ure
is
esp
eci
all
y a
ppr
opr
iat
e t
o t
he
agr
icu
ltu
ral
int
ere
st.
Som
eti
mes
eve
n a
few
inc
hes
of
add
iti
ona
l d
ike
hei
ght
can
avo
id
ser
iou
s
ove
rto
ppi
ng
and
the
con
seq
uen
t f
loo
din
g o
f h
und
red
s o
f a
cre
s o
f
far
mla
nd.
It
usu
all
y i
s u
nec
ono
mic
to
des
ign
the
dik
e h
eig
ht
to
withstand very improbable water levels.
 
  
6. PRINCIPLES (CRITERIA)
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p
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in
g
de
pe
nd
s
on
th
e
ty
pe
of
cr
op
fl
oo
de
d,
th
e
du
ra
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.
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ra
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os
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os
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re
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pa
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.
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os
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d
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re
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7. NEEDS FOR ASSESSING IMPACTS
As
se
ss
in
g
th
e
im
pa
ct
s
of
va
ri
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s
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ur
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on
th
e
ag
ri
cu
lt
ur
al
in
te
re
st
s
re
qu
ir
es
th
e
de
ve
lo
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en
t
of
a
st
ag
e/
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ma
ge
re
la
ti
on
sh
ip
fo
r
ea
ch
re
gi
on
wh
ic
h
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at
ri
sk
.
Fo
r
di
ke
pr
ot
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te
d
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is
wi
ll
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ti
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ve
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tt
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im
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ct
un
ti
l
th
e
di
ke
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pp
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.
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r
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ra
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Ec
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at
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of the analysis of impact.
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e
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e
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at
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e
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th
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e
de
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rm
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at
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e
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l
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pa
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La
ke
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p
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at
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r
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re
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y
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ai
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e
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e
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e
di
ke
s
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y
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e
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r
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.
8.
SU
MM
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Y
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D
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NC
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SI
ON
S
10
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at
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ra
l
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e
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y
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n
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r
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w
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h
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b
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i
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at
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c
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c
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Pierre farmers.
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